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(54) Variable-capacity store for elongated elements 



(57) A variable-capacity store (1; 47) for elongated 
elements (2). in particular tobacco products, the store 
(1 ; 47] presenting an input station (3) and an output sta- 
tion (4) located in series along a path (P) along which 
the elongated elements (2) are fed; an endless con- 
veyor (8) presenting a transportation branch (9) for 
transporting the elongated elements (2) substantially 
continuously from the input station (3) to the output sta- 



tion (4), and a return branch (10) extending from the 
output station (4) to the input station (3): and a variator 
assembly (11) for varying the respective lengths (LI, 
12) of the transportation branch (9) and the return 
branch (10) In complementary manner, and so varying 
the capacity of the store (1 ; 47). 
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Description 

The present invention relates to a variable<apacity 
store for elongated elements. 

In particular, the present invention may be applied s 
to advantage for storing cigarettes, to which the follow- 
ing description refers purely by way of example. 

For storing cigarettes, a variable-capacity store is 
interposed between a cigarette manufacturing machine 
and a pacta'ng machine to compensate for any differ- 10 
ence in the number of dgarettes produced and the 
number packed. 

Patents EP 581 .143 and GB 995.663 relate to vari- 
able-capacity stores of the "first in. first out" type, and 
which comprise a conveyor device for feeding a mass of is 
cigarettes along a given path, and in turn comprising a 
first and second transportation branch extending in 
series from an input station to an output station at 
respective ends of said path. The first and second trans- 
portatfon branches are connected to each other by a so 
deflecting device, which is movable along the transpor- 
tation branches to vary the lengths of the branches 
occupied by the cigarettes and. hence, the capacity of 
the store. 

A drawt)ack of variable-capacity stores of the above 8S 
type is that, at the crossover points between the deflect- 
ing device and the first and second transportation 
brandies, the cigarettes are stressed continually by the 
deflecting device and subject to damage. 

It is an object of the present invention to provide a so 
variable-capacity store of the "first in, first out" type, 
designed to overcome the aforementoned drawt)ack. 

According to the present invention, there is pro- 
vided a variable-capacity store for elongated elements, . 
in particular tok>acco products, the store comprising an 3S 
input station and an output station located in series 
along a path along which the elongated elements are 
fed; and conveying means for conveying said elongated 
elements, said conveying means extending between the 
input and output stations and presenting a variable ^o 
length; characterized in thai said conveying means 
comprise a continuous endless conveyor defined by a 
transportation branch for transporting said elongated 
elements, and by a return branch, said transportation 
branch and said retum branch respectively presenting a 45 
first length and a second length complementary to each 
other; said transportation branch exterxiing from said 
input station to said output station; said return branch 
extending from said output station to said input station; 
and varying means being provided for varying said so 
lengths in complementary manner. 

According to a preferred embodiment of the akx)ve 
store, said varying means comprise first transmission 
means connected to the transportation branch and 
adjustable to define, along the transportation branch, a ss 
first spiral of adjustable length; and second transmis- 
sion means connected to the return branch and adjust- 
able to define, along the return branch, a second spiral 



presenting a length variable in a manner complemen- 
tary to the lengtii of the first spiral. 

Preferably, in the above store, said first transmis- 
sion means comprise a first supporting device for sup- 
porting said first spiral, and said second transmission 
means comprise a second supporting device for sup- 
porting said second spiral; said varying means compris- 
ing actuating means for expanding and contracting said 
first and second supporting devices to adjust the 
lengths of said spirals. 

Moreover, preferat>ly, scud first supporting device 
comprises at least two first drums for transmission and 
support of said first spiral; said second supporting 
device comprising at least two second drums for trans- 
mission and support of said second spiral; said actuat- 
ing means varying a center distance of said first drums, 
and a center distance of said second drums. 

Two non-limiting embodiments of the present inven- 
tion will be described by way of example with reference 
to the accompanying drawings, in which: 

Figure 1 shows a view in perspective, with parts 
removed for clarity, of a first prefened emtxxliment 
of the store according to the present invention; 
Rgure 2 shows a view in perspective, with parts 
removed for clarity, of a second prefened embodi- 
. ment of tfie store according to the present inven- 
tion. 

Number 1 in Figure 1 indicates a variable-capacity 
store for elongated elements 2. in particular cigarettes, 
and comprising, for elements 2, an input station 3 and 
an output station 4 located in series along the path P of 
elements 2. More specifically, store 1 provides for stor- 
ing a quantity of elements 2 depending on a freely vari- 
able storage capacity, and for supplying statfori 4 with 
tiie elements 2 which, in use. are fed first into store 1 at 
station 3. 

The output conveyor 5. at station 3. of a manufac- 
turing machine (not shown) supplies store 1 with a 
number of elements 2 randomly arranged in a continu- 
ous stream 6. and store 1 supplies elements 2 to the 
input conveyor 7, at station 4. of a packing machine (not 
shown). 

Store 1 also comprises an endless conveyor 8 pre- 
senting a ta^nsportation branch 9 extending arid for 
transporting elements 2 from station 3 to station 4. and 
a return branch 10 extending from station 4 to station 3. 
Store 1 also comprises a variator assembly 1 1 for vary- 
ing the length LI of transportation branch 9 arxi the 
length L2 of retum branch 10 in complementary man- 
ner, arKi so varying the storage capacity of store 1 . 

Variator assembly 1 1 oonrprises two transmission 
assemblies 12. 13, the first of which is associated with 
transportation branch 9 and presents respective t-ans- 
missions 14-17. and the second of which is assodated 
with return branch 10 and preserrts respective transmis- 
sions 18-25. In the example embodiment in Figure 1, 
conveyor 8 is defined by a conveyor belt wound about 
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transmissions 14-25. and which forms a first spiral 26 of 
a given pitch P1 about transmissions 15 and 16 of 
assembly 1 2. and a second spiral 27 of a given pitch P2. 
in this case equal to PI . about transmissions 21 and 22 
of assembly 13. s 

Transmissions 14 and 25 are located at station 3, 
and are defined by respective pulleys mounted for rota- 
tion about respective axes 14a and 25a perpendicular 
to each other; axis 14a is parallel to the axis 28 of a 
transmission pulley 29 of conveyor 5; and pulleys 14 io 
and 29 are connected at the top by a plate 30 for sup- 
porting elements 2 entering store 1 . and each present a 
respective erKoder 14e. 29e for measuring its angular 
operating speed. Transmissions 1 7 and 1 8 are located 
at station 4, and are defined by respective pulleys is 
mounted for rotation about respective axes 1 7a and 1 8a 
perpendicular to each other; axis 17a is parallel to both 
axis 14a and the axis 31 of a transmission pulley 32 of 
conveyor 7; and pulleys 17 and 32 are connected at the 
top by a plate 30a for supporting elements 2 leaving so 
store 1 . and are powered in known manner so as to 
present, in use. the same surface speed. More specifi- 
cally pulley 1 7 provides for driving conveyor 8. 

The pairs of pulleys 14.25 and 17.18 define trans- 
portation branch 9 extending from pulley 1 4 to pulley 1 7, 2S 
and return branch 10 extending from pulley 18 to pulley 
25. Transmissions 20 and 23 are defined by respective 
pulleys mounted for rotation about respective axes 20a 
and 23a, which are parallel to each other and respec- 
tively to axes 1 7a and 1 4a, and are aligned respectively so 
with axes 17a and 14a. 

Transmission assemblies 12 and 13 of variator 
assembly 1 1 comprise respective supporting devices 
33 and 34 for respectively supporting spiral 26 of trans- 
portation branch 9 and spiral 27 of return branch 10, ss 
and which are respectively defined by transmissions 15, 
16 and transmissions 21, 22. Transmissions 15 and 16 
are defined by respective circular-section drums pre- 
senting respective axes 1 5a and 1 6a perpendicular to 
the plane defined by axes 1 4a and 25a: and transmis- 40 
sions 21 and 22 are defined by respective circular-sec- 
tion drums of substantially the same size as drums 15 
and 16. and presenting respective axes 21a and 22a 
parallel to axes 15a and 16a and perpendicular to the 
plane defined by axes 17a and 18a. 45 

The pairs of drums 15, 16 and 21, 22 respectively 
support spiral 26 arxi spiral 27 in known manner, e.g* by 
means of a helical groove (not shown) formed on the 
outer surface of drums 15, 16 and 21, 22, so tiiat con- 
veyor 8 is movable in relation to drums 15. 16 and 21, so 
22, and so that at least transportation branch 9 presents 
a given radius of curvature such as to ensure a continu- 
ous stream 6 of elements 2 along the whole of spiral 26. 
Drums 15 and 22 are also movable to and from respec- 
tive drums 16 and 21, and are guided by respective ss 
guides (not shown) parallel to each other and so located 
that spirals 26 and 27 are located side k>y side. 

Variator assembly 1 1 also comprises an actuating 
device 35 associated with drums 15, 16. 21 and 22, and 



which provides for moving drums 15 and 22 along tiie 
respective guides (not shown) and in opposite direc- 
tions to vary lengths LI and L2 and, hence, tiie storage 
capacity of store 1 . Actuating device 35 comprises a 
cross member 36 for supisorting drums 16 and 21; and 
two rack devices 37 and 38 associated respectively with 
devices 33 and 34. Device 37 in turn comprises a rack 
39 extendir^ transversely from cross member 36, and a 
powered sprocket 40 integral witii drum 1 5 and meshing 
with rack 39 to move drum 15 to and from drum 16; and 
device 38 in turn comprises a rack 41 extending trans- 
versely from cross member 36 and parallel to rack 39, 
and a powered sprocket 42 integral with drum 22 and 
meshing with rack 41 to move drum 22 t6 and from 
drum 21. 

Variator assembly also comprises a known central 
control unit 43 connected to sprockets 40 and 42, and 
whk;h provides for so controlling displacement of 
sprockets 40 and 42 along respective racks 39 and 41 
tiiat, when drum 15 is moved, in use. to or from drum 
16, drum 22 is moved away from or towards drum 21. 
Control unit 43 is also connected to a comparator circuit 
44. which is supplied with a known signal from each 
encoder 14e, 29e, and in turn supplies control unit 43 
with an error signal proportional to the difference 
between the angular speeds of pulleys 14 and 29 to reg- 
ulate sakf displacement of drums 1 5 and 22. 

In actual use, elements 2 are fed continuously by 
conveyor 5, at station 3, over plate 30 to the input por- 
tion 45 of ti^ansportation branch 9, and are fed by branch 
9 to the output portion 46 of branch 9 at station 4. where 
the elements 2 first entering store 1 are fed over plate 
30a on to conveyor 7. 

Under normal operating conditions, the number of 
elements 2 led to station 3 by conveyor 5 equals the 
number of elements 2 absorbed at station 4 by conveyor 
7, so that output portion 46 presents the same linear 
speed as conveyor 5; circuit 44 supplies control unit 43 
with a zero error signal; and sprockets 40 and 42 main- 
tain drums 15 and 22 at the same distance from respec- 
tive drums 16 and 21. 

In the event the number of elements 2 supplied to 
station 3 is greater tiian the nunlber of elements 2 
absorbed at station 4. circuit 44 supplies a first error sig- 
nal to control unit 43. which moves sprockets 40 and 42 
along respective racks 39 and 41 in such a manner as 
to move drum 15 away from drum 16 and drum 22 
towards drum 21 , depending on the difference between 
the incoming and outgoing number of elements 2. The 
away nmvement of drum 15 in relation to drum 16 
increases the storage capacity of store 1, but requires 
tiiat transportation branch 9 wound about drums 15 and 
16 be lengtiiened accordingly The amount of conveyor 
8 required to compensate for the increase in length of 
branch 9 is therefore provided by moving drum 22 
towards drum 21. 

Conversely, in the event tiie number of elements 2 
supplied to station 3 is less than the number of elements 
2 absorbed at station 4, circuit 44 supplies a second 
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error signal to control unit 43. which moves sprockets 40 
and 42 along respective racks 39 and 41 in such a man- 
ner as to move drum 1 5 towards drum 1 6 and drum 22 
away from drum 21, depending on the difference 
between the incoming and outgoing number of ele- 
ments 2. The toward movement of drum 1 5 In relation to 
drum 16 reduces the storage capacity of store 1. but 
requires that transportation branch 9 wound about 
drums 1 5 and 1 5 be shortened accordingly. The excess 
amount of conveyor 8 is therefore taken up by moving 
drum 22 away from drum 21 . 

The Rgure 2 embodiment relates to a store 47 sinrv 
ilar to store 1 . except that drums 15, 16. 21 . 22 present 
a hollow semicircular section as opposed to a circular 
section, and drums 21 and 22 are located in tiie space 
between drums 15 and 16. so that spiral 27 is located 
inside spiral 26. and are guided by a single guide (not 
shown). 

Moreover, since branch 10 is not called upon to 
transport elements 2, and spiral 27 may therefore be 
wourxJ about drums 21 arxj 22 with any radius of curva- 
ture, pitch P2 of spiral 27 differs from. In this case is 
smaller than, pitch PI of spiral 26. Consequently, drums 
21 and 22 differ in size from drums 15 and 16. thus per- 
mitting the above arrangement which obviously pro- 
vides for a reduction In overall size as compared with 
store 1. 

Operation of store 47 is easily dlscerruble from tiiat 
of store 1 . and therefore requires no further explanation. 

According to an embodiment not shown, the stor- 
age capacity of the above stores may be furtiier modi- 
fied by simply winding spirals 26 and 27 about more 
than two drums each, to form triangular, square, or. at 
any rate, polygonal patterns permitting any storage 
capacity. 

While not affording a reduction in size, as in the 
case of store 47, the addition off further drums provides, 
for a given overall size, for a different store structure, 
which possibility may be used to advantage when defin- 
ing the layout of a tobacco product manufacturing line. 

According to a further embodiment not shown, spi- 
rals 26 and 27 may extend one over the other on 
respective superimposed drums. 

Rnally, the control function performed by encoders 
I4e and 29e may be performed by any known type of 
control device for determining, for example, the level of 
the free surface of elements 2 at any part of stores 1 . 47 
or the conveyors feeding elements 2 in and out of stores 

1.47. 

Claims 

1. A variable-capacity store (1 ; 47) for elongated ele- 
ments (2), in particular tolsacco products, the store 
(1 ; 47] comprising an input station (3) and an output 
station (4) located in series along a path (P) along 
which the elongated elements (2) are fed; arxJ con- 
veying means (8) for conveying said elongated ele- 
ments (2), said conveying means (8) extending 



between the input and output stations (3, 4) and 
presenting a variat)le length; characterized in that 
said conveying means (8) conrprise a continuous 
endless conveyor (8) defined by a transportation 

5 branch (9) for transporting said elongated elements 
(2). and by a return branch (10). said transportation 
branch (9) and said return branch (10) respectively 
presenting a first lengtii (L1) and a second length 
(L2) complementary to each other; said transporta- 

10 tion branch (9) extending from said input station (3) 
to said output station (4); said return branch (10) 
extending from said output station (4) to said input 
station (3): and varying means (11) being provided 
for varying said lengths (LI , L2) in oomplerhentary 

15 manner. 

2. A store as claimed in Claim 1 . characterized in that 
said varying means (11) comprise first transmission 
means (12) connected to the transportation branch 

so (9) arKi adjustable to define, along the transporta- 
tion branch (9). a first spiral (26) of adjustable 
length (LI); and second transmission means (13) 
connected to the retijrn branch (10) and adjustable 
to define, along the return branch (10), a second 

2S spiral (27) presenting a length (L2] adjustable in 
complementary manner to tiie length (LI) of the 
first spiral (26). 

3. A store as claimed In Claim 2. characterized in that 
30 said first transmission means (1 2) comprise a first 

supporting device (33) for supporting said first spi- 
ral (26); and said second transmission means (13) 
comprise a second supporting device (34) for sup- 
porting said second spiral (27); said varying means 
35 (11) comprising actuating means (35) for expanding 
and contracting sakJ first (33) and secorxi (34) sup- 
porting devices to vary tiie lengtiis (LI . L2) of said 
spirals (26. 27). 

40 4. A store as claimed in Claim 3, characterized in that 
said first supporting device (33) comprises at least 
two first drums (15. 16) for ti^nsmission and sup- 
port of said first spiral (26); said second supporting 
devk;e (34) comprising at least two second drums 

4s (21. 22) for transmission and support of said sec- 
ond spiral (27); said actuating means (35) varying a 
center distance of said first drums (15, 16) arxi a 
center distarKe of said second drums (21. 22). 

so 5. A store as claimed in Claim 4. characterized in that 
said first spiral (26) is wound about said first sup- 
porting device (33) witii a first given pitch (PI); and 
said second spiral (27) is wound about saki second 
supporting device (34) witii a second given pitch 
55 (P2). 

6. A store as claimed in Claim 5, characterized in that 
sakJ first pitch (PI) and sakl second pitch (P2) are 
equal to each other. 
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7. A store as claimed in Claim 5. characterized in that 
said second pitch (P2] is less than said first pitch 
(PI). 

8. A store as claimed in one of the foregoing Ciatms s 
from 2 to 7, characterized in that said first spiral (26} 
and said second spiral (27) are located side by 
side. 

9. A store as claimed in one of the foregoing Claims io 
from 2 to 7, characterized in that said seoorvJ spiral 
(27) is located inside said first spiral (26). 
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